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Abstract 
The two-dimensional (2D) tactical map, currently in operation, is transformed into a three-
dimensional (3D) graphic in the future military combat system, thereby increasing 
operational efficiency. 3D technology is being developed mainly autostereoscopic, 
volumetric, and holography displays. Each technique has advantages and disadvantages that 
complement each other. War can destroy all social infrastructures. This study describes what 
technology has great advantages when using 3D technology in a limited situation, and what 
the army needs to prepare for it. 
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INTRODUCTION 
The military is an organization that 
conducts wars and manages violence and 
is used as a means of politics. Most of the 
skills of the military develop according to 
the lessons learned from the history of 
war. Throughout World War I, trenches 
and machine guns were the best tactics to 
defend. France, which suffered from a 
declining fertility rate, set up an absolute 
defense territorial doctrine with the 
Maginot line. Germany was able to take 
advantage of tanks and telecommunication 
technology to bypass Belgium and 
advance to France. If Germany could not 
apply the new science and technology to 
the tactics of the time, and only thought 
about the lessons of history, then Germany 
would have never crossed the Maginot 
line. 
 
Computer science has been one of the 
fastest-growing subjects in the last 50 
years. In December 2018, Korea launched 
5G networkfirst in the world. As a result, 
holographic technology is attracting 
attention. As stable high-capacity data 
transmission becomes possible, it is 
predicted that holographic 3D technology 
will be applied in the near future. 
Hologram, which is a technique to record 
stereoscopic information using light 
interference phenomenon, has been 
expanded not only in 2D but also in 3D, 
multi-channel images, computer graphics 
sequences, and short animations using 
video scenes. As a result, its functions are 
evolving in various industries such as 
medicine, advertising, and the arts. 
 
This study confirms what direction 3D 
technology should be applied to when it is 
applied to military operations. In 
particular, it describes how to use 3D 
tactical maps in the military. 
 
The Need for 3D Tactical Maps 
It is the most important factor in the battle 
that the soldier judges the 
terrain.According to the Sun Tzu (Chinese 
strategist)'s ‘art of war’, if you know the 
enemy and yourself, you have no difficulty 
in winning, and if you know the weather 
and the geography, you can win the 
victory by completely defeating the enemy 
without any damage, “知彼知己, 
勝乃不殆. 知天知地, 勝乃可窮”. It is 
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emphasized through the ‘on war’ of Carl 
von Clausewitz (Prussian general). Total 
War (Hauptschlacht) is a fight that makes 
every effort to win a true victory. 
Considering the geographical factors in 
this battle is one of the most important 
factors. 
 
 
Figure 1: Modern 2D tactical map. 
 
The modern army uses 2D tactical maps 
like Fig. 1. 2D has the disadvantage of 
distorting the roughness of the terrain and 
the actual distance because it cannot 
express the altitude temporally. This may 
take a long time to determine the orbit of 
the air force and artillery support, and may 
result in misjudgment. It is also possible to 
set the maneuvering line and the supply 
line wrongly so that it is necessary to stop 
the battle unavoidably. The harder the 
operational terrain, the greater these 
restrictions will be. 
 
 
Figure 2: Future 3D tactical map. 
 
Introducing a 3D map increases the sense 
of proximity, color, and depth of the three-
dimensional map, thereby realizing a 
welcoming effect. This will make it 
possible for commanders and staff 
members to quickly identify, understand 
and make informed decisions. Fig. 2 is a 
virtual picture of such a 3D tactical map. 
 
Considerations for Applying 3D 
3D tactical maps are used in special 
situations of war, so we have to check 
them carefully. 
 
Human-Friendly Technology 
Basically, there should be no fatigue to the 
observer. Since science and technology 
applications are designed to maximize 
human ability, giving fatigue is rather 
limiting its ability. 
 
Wide Viewing Angle 
Tactical maps are not seen by small 
people. At least 20 staff members should 
be able to check at the same time. This 
means that we should be able to see the 
map in any direction. Therefore, a 
technique for providing a wide viewing 
angle should be applied. 
 
Minimize Data 
3D displays require several to several 
thousand times the amount of information, 
depending on the resolution and viewing 
angle. Therefore, analysis of the amount of 
data should be sure. It is assumed that the 
military applies 5G commercial off-the-
shelf (COTS) technology. 
 
Compatibility with 2D 
It should be easy to convert not only 3D 
but also 2D images. We should always 
deal with emergencies like "The fog of 
war". We need to consider the situation 
where the network is kept with a small 
amount of data. 
 
3D TECHNOLOGY TRENDS 
The three-dimensional display technology 
is largely divided into two categories: 
stereoscopic, which requires observers to 
wear special glasses, and auto-
stereoscopic, which can observe 3D 
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images without wearing special glasses 
[1]. Stereoscopic has a fundamental 
disadvantage of wearing glasses. This has 
difficulties in managing eyeglasses and 
sharing operational situations when glasses 
are missing. It also has problems such as 
observer's eye fatigue and headache, which 
is linked to the considerations mentioned 
above [2]. Therefore, the military should 
consider auto-stereoscopic 3D display 
methods first. 
 
The auto-stereoscopic 3D display includes 
a multi-view point binocular display 
system using the parallax of an observer, a 
volumetric display system in which a 3D 
image is actually formed in space, and a 
holography method in which a wave front 
of a three-dimensional object is 
reproduced as it is. 
 
 
Figure 3: Lenticular autostereoscopic. 
 
The lenticular autostereoscopic displays 
are designed to provide a lenticular lens or 
a special optical system as shown in Fig. 3 
in front of the display panel to make the 
observer in a certain position feel a sense 
of depth by separating the left eye and 
right eye without using glasses. There are 
many similarities with stereoscopic, so 
commercialization is easy [3]. However, in 
the lenticular autostereoscopic method, the 
resolution of the image decreases as the 
observation point increases, and there is no 
parallax in the vertical direction. These 
disadvantages are inadequate for 3D 
tactical maps requiring a wide viewing 
angle. 
 
Figure 4: Parallax-barrier. 
 
The parallax-barrier is an integrated 
technology that has free parallax in 
horizontal and vertical directions and is 
free to move the viewpoint within a certain 
viewing angle. As shown in Fig. 4, it is a 
simple structure using only a two-
dimensional display and a lens array, so it 
is expected to be suitable for application to 
a stereoscopic TV through a high-
resolution CCD (Charged Coupled 
Device). 
 
Unlike the display method which uses only 
binocular, volumetric stereoscopic method 
actually creates a stereoscopic image in a 
3D space, so that a more natural 
stereoscopic effect can be obtained by 
various visual elements. This method is 
generally advantageous, in that the 
observable field of view is wide so that 
multiple observers can view stereoscopic 
images in various directions. However, 
imagery exhibits occlusion and opacity 
must be overcome. Also, the ability to 
process huge information is required.For 
example, a standard 24 bits per pixel, 
1024×768 resolution, flat/2D display 
requires about 135 MB/s to be sent to the 
display hardware to sustain 60 frames per 
second, whereas, a 24 bits per voxel, 
1024×768×1024 (1024 "pixel layers" in 
the Z axis) volumetric display would need 
to send about three orders of magnitude 
more (135 GB/s) to the display hardware 
to sustain 60 volumes per second [4]. 
 
The principle of holography is to divide 
the light rays from the laser into two, one 
light to shine directly on the screen, and 
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the other light to illuminate the object we 
are going to see. At this time, the light that 
directly illuminates the screen is called the 
reference beam, and the light that 
illuminates the object is called the object 
beam. Since the object light is the light 
reflected from each surface of the object, 
the phase difference varies according to 
the surface of the object. At this time, the 
unmodified reference light interferes with 
the object light and the interference fringes 
are stored on the screen. A film in which 
such interference fringes are stored is 
called a hologram. To recreate the stored 
image, you must shoot the light beam back 
to the screen. Only the waves having the 
same frequency as that of the recording are 
reproduced in three dimensions. Waves 
with different wavelengths and phases 
must pass through the hologram without 
any effect and must exactly match the 
reference light used for recording. The 
holography technique reproduces the 
wavefronts reflected from the 3D objects 
as they are, and thus it is advantageous to 
obtain a complete three-dimensional 
image. On the other hand, the coherence 
ray is required for recording and 
reproduction [5-8]. 
 
3D Technology Practical Use 
TacViewC2 ™ is software that displays 
the tactical situation in 3D developed in 
Ultra Electronics. It uses a highly 
optimized interface and visualizes the 
battlefield by displaying thousands of 
tracks at a time. 
 
 
Figure 5: TacViewC2 simulation image. 
As shown in Fig. 5, the 3D function allows 
soldiers to use the map in 3D. Soldiers can 
view the map in 3D or in 2D. 3D is 
especially useful with overlays and soldier 
can choose from a variety of overlay types. 
Overlay allows them to monitor all critical 
areas. Take terrain and satellite imagery to 
see real-world details of your operations. 
 
 
Figure 6: The HoloLens is used by US 
soldiers. 
 
Recently, Microsoft Corporation has 
developed 'HoloLens', an AR HMD for 
hologram applications. November 2018 
The US Army has awarded Microsoft a 
$480 million contract to supply the 
military branch with as many as 100,000 
HoloLens augmented reality headsets for 
training and combat purposes. A tactical 
map can also be seen through the 
HoloLens as shown in Fig. 6. 
Consideration should also be given to 3D 
devices in the form of glasses that are 
portable in the operation of small units. 
 
CONCLUSION AND FUTURE WORK 
Stereoscopic has been widely studied and 
commercialized at the present time. 
However, it is far from the ultimate 3D 
reconstruction. Volumetric and 
holographic methods reproduce more 
complete forms of 3D images than 
stereoscopic, but they require massive 
amounts of information and high system 
capacity. In the near future, it is expected 
that the improvement of network 
performance will lead to the development 
of holographic method. The army will 
have to power up high-performance 
displays to develop tactical maps in 3D 
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form. There is also a need for a computing 
technology to calculate the information 
needed by the military as 3D data. Military 
networks rely on long-range wireless and 
satellite technology in division-level, so 
there are limitations on the maximum 
transmission speed, which makes it 
difficult to apply the 3D technology. 
Therefore, we need to find ways to utilize 
civilian 5G technology in war. In such a 
case, there is a problem that the attack 
operation cannot use 3D when operating in 
other regions. We need to separate and 
develop the parts that can apply 3D 
technology without large equipment such 
as the US military's plan to use HoloLens. 
In summary, a convention on civilian 
networks is needed. It is also necessary to 
plan for the use of equipment to be used 
according to the size and mission of the 
army. 
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